Increased Gs signalling in platelets and impaired collagen activation, due to a defect in the dystrophin gene, result in increased blood loss during spinal surgery.
Controversy exists regarding the cause of the significantly increased blood loss during spinal surgery in Duchenne muscular dystrophy (DMD) patients compared with similar surgery in other patients. DMD is caused by a mutation in the cytoskeletal dystrophin, which binds to extracellular matrix laminin and which has been described as a G-protein-coupled receptor. We hypothesized that disturbed cytoskeleton organization in DMD patients would alter Gs protein and collagen signalling in platelets, leading to dysfunctional platelets and a haemorrhagic tendency during surgery. In the present study, we found that platelets and skin fibroblasts, respectively, express the Dp71 and Dp116 dystrophin isoforms. Absent or decreased expression of these isoforms in DMD patients correlates with significant Gs alpha upregulation. Moreover, dysfunctional dystrophin in these cells is accompanied with increased Gs signalling and higher cAMP levels after Gs stimulation. Functional analysis showed that DMD platelets responded slower to collagen with an extensive shape change in the aggregometer and with a significantly reduced platelet adhesion to coated collagen under flow. The decreased collagen activation was shown to result from both Gs activation and cytoskeletal disruption and not from decreased expression of platelet membrane receptors or impaired von Willebrand factor (vWF) activity. In conclusion, DMD platelets have a disorganized cytoskeleton and manifest Gs hyperactivity and reduced platelet collagen reactivity. Their increased bleeding during surgery will, at least partly, result from the increased platelet Gs activity after the release of natural Gs agonists as prostacyclin during surgery and an ineffective reactivity to collagen.